Reliability Issues in Stirling Radioisotope Power Systems 
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Stirling power conversion is a potential candidate for use in a Radioisotope Power 
System (RPS) for space science missions because it offers a multifold increase in the 
conversion efficiency of heat to electric power and reduced requirement of radioactive 
material. Reliability of an RPS that utilizes Stirling power conversion technology is 
important in order to ascertain long term successful performance. Owing to long life time 
requirement (14 years), it is difficult to perform long-term tests that encompass all the 
uncertainties involved in the design variables of components and subsystems comprising the 
RPS. The requirement for uninterrupted performance reliability and related issues are 
discussed, and some of the critical areas of concern are identified. An overview of the 
current on-going efforts to understand component life, design variables at the component 
and system levels, and related sources and nature of uncertainties are also discussed. 
Current status of the 110 watt Stirling Radioisotope Generator (SRG110) reliability efforts 
is described. Additionally, an approach showing the use of past experience on other 
successfully used power systems to develop a reliability plan for the SRG110 design is 
outlined. 


* President, Sest , Inc,, 18000 Jefferson Park, Suite 104, Middleburg Heights, OH 44130, Member AIAA. 
f Lead, Stirling Program, NASA Glenn Research Center, Thermal energy Conversion Branch, 21000 Brookpark 
Road, Cleveland, OH 44135, Member AIAA. 
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Stirling convertor are key elements of the SRG power 
system 
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Status of current work 
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power spectral density functions, fuzzy sets, grey 
systems theory, expert opinions/judgment etc. 
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Electronics, miscellaneous parts and items: Sensors, controls, 
electronics, etc. 
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leakage, etc. 

High reliability of fasteners/welds is critical to SCA reliability 
during the mission 
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reliability assessment highlighted 
Presented results of the work performed 
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